ABSTRACT
INTRODUCTION
Cardiovascular disease is showing increasing trends in the developing world as the prevalence of risk factors for cardiovascular disease is increasing rapidly in these regions. [1] Studies have revealed the association of microalbuminuria and elevated serum uric acid level with cardiovascular disease among patients with diabetes mellitus and hypertension. [2] [3] [4] [5] [6] [7] [8] [9] [10] The independent association of uric acid with cardiovascular disease appears to be stronger in persons with hypertension than in the general population. [9, [11] [12] [13] Only few studies showed the relationship of these marker in normotensive and pre-hypertensive populations. [14] [15] [16] In India no such study has been done till date. The relationship between uric acid and microalbuminuria in healthy adults without other cardiovascular risk factors may help to clarify the role of uric acid in cardiovascular disease.
MATERIALS AND METHODS
This cross sectional study was carried out in department of medicine between 2007 and 2008. 350 subjects were included in study from the relatives of patients attending the medical outpatient department & admitted in medical wards. Out of the 350 subjects, 40 were eliminated from the study due to various reasons like the evidence of gross proteinuria, hematuria, pyuria and an impaired fasting glucose.
Inclusion criteria: Non-diabetic and nonhypertensive individuals without cardiovascular or renal disease, age between 21-70 years.
Exclusion criteria: Hypertension, Diabetes mellitus, Hypercholesterolemia, other dyslipidemias, Malignancy, Clinical or laboratory evidence of liver and renal disease, h/o urinary tract infection in the previous 3 months, use of NSAIDs during the preceding 72 hours, age >21 years and <70 years.
A detailed systemic examination was performed. Average of 3 readings of blood pressure was taken over half an hour. Pre hypertension was defined as systolic BP 120-139 mm Hg or diastolic BP 80-89 mm Hg (17) . All the routine investigations along with serum uric acid and urinary albumin were conducted. Microalbuminuria (urinary albumin excretion rate of 30-300 mg/day.) was detected by immunoprecipitation in a random urine sample. Serum uric acid level was estimated by Spectrophotometry. (Hyperuricemia was defined as a serum uric acid level of > 7 mg/dl (>420 pmol/L) in males and > 6.5 mg/dl (390 pmol/L) in females). The study was approved by ethical committee of institute.
Statistical Analysis
All the data were analyzed using appropriate statistical methods. A 'p' value of < 0.05 was taken as representing significance and the value < 0.001 was taken to denote high statistical significance.
RESULTS
The overall prevalence of prehypertension was 38.06% (Males, 39.10% and females, 35.56%) (table-1).
Maximum prevalence of prehypertension was seen in the age group of 61-70 years both in males (47.62%) and females (44.44%). No association was seen between the dietary habits, smoking, BMI and the occurrence of prehypertension. The total prevalence of microalbuminuria was 11.61% (9.9% of normotensives and 14.4% of pre-hypertensives) (table-2). Hyperuricemia was seen in 10.32% of the total study population. Among normotensives, 9% of males and 8.6% of females and in pre-hypertensive subjects, 14% of males & 9.4% of females had hyperuricemia (table-3). Uric acid was correlated to dietary habits (vegetarians and non-vegetarians), and with smoking habits, but difference was not significant statistically (p>0.05). When uric acid levels were compared between the blood pressure groups, pre-hypertensives had a higher mean serum uric acid level (5.368 ± 1.185) than normotensives (4.953 ± 1.150) and this was statistically significant (p <0.01) (table-4). Among the pre-hypertensives, those with microalbuminuria had a significantly higher (p<0.001) serum uric acid level (7.024 + 1.023 mg/dl) as compared to those without microalbuminuria (5.089 ± 0.965 mg/dl) (table-5). Among the normotensives, no such difference was seen. Serum uric acid levels were significantly higher in males 5.292 ±1.173 mg/dl compared to females 4.668 ± 1.078 mg/dl (p<0.001). When the subjects were distributed into the uric acid quartiles, we found that in females, the maximum distribution was in the 2 nd quartile (36.67%) followed by the 4 th quartile (30%) and the 3 rd quartile (21.11%). Among males, the highest distribution was seen in the 1 st quartile (59.09%) followed by the 3 rd (15.91%) and the 2 nd (12.73%) quartiles (table-6). When the prevalence of microalbuminuria with respect to various uric acid quartiles was considered. In the normotensive group, a linear trend was seen till the 3 rd quartile but not in the 4 th quartile (p<0.05), while a linear trend was seen in prehypertensive males (p<0.001 for interquartile trend). This suggested that the prevalence of microalbuminuria increased proportionally to a rise in serum uric acid level. In the prehypertensive females, a linear trend was seen when the first three quartiles were considered, but did not reach statistical significance (p >0.05). There was no association between the prevalence of microalbuminuria and serum uric acid levels among the normotensive females (p>0.05). So, our study suggests that serum uric acid is associated with microalbuminuria even in non-hypertensive subjects, and more so in prehypertensives and males. 
DISCUSSION
To our knowledge the present study is the first study in this part of country (India) which demonstrates that serum uric acid level is associated with an increased risk of microalbuminuria in pre-hypertensive subjects. When these subjects were grouped according to their blood pressure status, it was found that the total prevalence of prehypertension was 38.06%. Among males, the prevalence of prehypertension was 39.10% and in females it was 35.56%. When the age wise distribution was considered the maximum prevalence of prehypertension was seen in the age group of 61-70 years both in males (47.62%) and females (44.44%). In one other study the prevalence of prehypertension was found to be 29%. [14] No significant association of prehypertension was seen between the dietary habits, BMI. The mean systolic blood pressure was significantly higher (p<0.05) in males (119.82 ± 8.454 mmHg) as compared to females (116.524 ± 7.614 mmHg).
Similarly, males had a significantly higher (p<0.001) diastolic blood pressure (75.249 ± 5.902 mmHg) as compared to females (71.704 ± 9.350 mmHg). The total prevalence of microalbuminuria was found to be 11.61%. 9.9% of normotensives and 14.4% of prehypertensives had microalbuminuria. These findings are slightly higher than some other studies. [14, 15] In the literature, abnormal albuminuria in the general population is reported to range from approximately 7 to 20% depending on variables such as the method and threshed adopted, population studied and age. [18] [19] [20] [21] Hyperuricemia was seen in 10.32% of the total study population. Among normotensives, 9% of males and 8.6% of females had hyperuricemia. In pre-hypertensive subjects, 14% of males & 9.4% of females had hyperuricemia. These findings are lesser than the previous study. [14] When the subjects were distributed into the uric acid quartiles, we found that in females, the maximum distribution was in the 2 nd quartile (36.67%) followed by the 4 th quartile (30%) and the 3 rd quartile (21.11%). Among males, the highest distribution was seen in the 1 st quartile (59.09%) followed by the 3 rd (15.91%) and the 2 nd (12.73%) quartiles. When uric acid levels were compared between the blood pressure groups, pre-hypertensives had a higher mean serum uric acid level (5.368 ± 1.185) than normotensives (4.953 ± 1.150) and this was statistically significant (p <0.01). Among the prehypertensives, those with microalbuminuria had a significantly higher (p<0.001) serum uric acid level (7.024 ± 1.023 mg/dl) as compared to those without microalbuminuria (5.089 ± 0.965 mg/dl). Among the normotensives, no such difference was seen. When the prevalence of microalbuminuria with respect to various uric acid quartiles was considered, a linear trend was seen in pre-hypertensive males (p<0.001 for interquartile trend). This suggested that the prevalence of microalbuminuria increased proportionally to a rise in serum uric acid level.
In the normotensive group, a linear trend was seen till the 3 rd quartile but not in the 4 th quartile (p<0.05). In the pre-hypertensive females, a linear trend was seen when the first three quartiles were considered, but did not reach statistical significance (p >0.05). There was no association between the prevalence of microalbuminuria and serum uric acid levels among the normotensive females (p>0.05). The relations are similar to other studies. [14, 15] No such response was documented in the normotensive group. So, our study suggests that serum uric acid is associated with microalbuminuria even in non-hypertensive subjects, and more so in pre-hypertensives and males.-Interestingly the prevalence of microalbuminuria (14.4%) in pre-hypertensive was approximately similar other study who showed the microalbuminuria (13%) in hypertensive patients. This cross sectional study demonstrates a strong independent association between uric acid level and microalbuminuria in pre-hypertensive subjects without a history of cardiovascular disease, diabetes decreased renal function. Because, it was a cross section study, so, we were unable to examine the impact of hyperuricemia over time. For detecting the impact of hyperuricemia on cardiovascular system a large longitudinal study is required.
CONCLUSION
This study demonstrates a strong independent association between uric acid level and microalbuminuria in pre-hypertensive subjects
